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it?‘fn? tand (K AH) 0.30 | 0.24 | 020 0.18 | 0.16 | 0.14| 0.12 | 0.12 | 0.10 | 0.12
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oo| - B :"i‘.'_— S o F | 20 | 25 35 5.0 75 | 75 | 100
v Ry — = oD’ @D+0.5max.
____________ ~ L' L+2max.
L' 18min. 5min. (5 to022)
¢ RBRS
E CFE 1K M 4R7 E11 O I P
|| BT
=T =) s 2
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PR .
e i (Hz) 120 1K 10K 100K
e AR (uf)
R 1.0 ~ 180 0.40 0.75 0.90 1.00
7 AR5 220 ~ 560 0.50 0.85 0.94 1.00
Ve
— 680~1800 0.60 0.87 0.95 1.00
SKEERRAIN T IR %G 4L s R 4 2200 ~3900 075 0.90 0.95 100
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O CD11-F O CD11-F
otRfEE ( £4: 105°C, 100KHz) oiRiEEE (£ 105°C, 100KHz )
= g = g . = g e — = S
WmEmE | PRER Rt ®DxL %ﬁ)‘g'g&;%ﬁ mEmE | WHREE | RYoODxL %%\%Igsﬁ%ﬁ mEmE | WHREE | RYoODxL %‘f(ﬁrﬁfglgsﬁ%ﬁ WmEmE | WREE | RYoDxL ﬁﬁ?ﬁ%’&%’,ﬁ
(V) (uF) (mm) 100KHz) | (V) (uF) (mm) 100KHz) (V) (uF) (mm) 100KHz) | (V) (uF) (mm) 100KHz)
100 S*11 30 47 5*11 30 10 5*11 55 1.0 5%11 20
220 5*11 100 47 6.3%12 105 10 6.3%12 60 22 5%11 25
470 8%12 150 68 6.3%12 110 22 6.3%12 95 2.2 6.3%12 27
6.3 320 8%12 250 82 8%12 125 33 6.3%12 125 2.7 5%11 33
: 320 8*16 270 100 6.3%12 135 33 8%12 130 33 5%1] 45
1000 8%12 272 100 3%12 140 47 8*12 180 3.3 6.3%12 48
1000 3*16 280 180 8*12 190 68 8*12 210 3.9 5%11 47
2200 10¥20 580 180 10%12 200 68 10%12 220 47 5%11 51
47 S*11 60 220 8%12 220 82 8% 12 250 4.7 8*12 55
100 S*11 90 220 8% 16 225 32 10%12 255 5.6 5%1] 53
220 6.3%9 150 220 10%12 235 100 8%12 280 6.8 5%1] 57
220 6.3%12 170 35 220 10%16 240 100 8*16 285 3.2 6.3%12 35
330 6.3%9 190 330 8%20 250 100 10%12 290 10 5%11 95
330 8*12 200 330 10%12 315 100 10%17 300 10 6.3%12 100
10 470 3%12 220 330 10%17 330 120 10%12 310 10 8*12 105
680 3*12 250 470 10%17 395 120 10%17 320 15 6.3%12 120
680 3*16 260 470 1020 410 63 150 8%16 350 15 8%12 125
1000 8*16 400 560 10%17 450 150 10%12 358 22 6.3%12 170
1000 10%12 410 680 10%20 520 150 10*14 362 22 8*12 175
1000 10%14 430 680 13%21 550 150 10%17 365 22 10%12 180
1000 10%16 450 1000 10%25 850 180 10%17 380 27 8*12 195
47 5*11 60 1000 13%21 830 220 10%17 450 33 8%12 220
100 5%11 90 1500 13%21 880 220 10%20 455 33 8*14 230
100 6.3%12 150 2200 2227 1100 270 10%20 520 33 8*16 245
220 6.3%12 170 0.47 5*11 10 330 10%20 620 33 10*12 250
220 3% 12 158 1.0 5%11 15 330 13%21 635 100 47 8*12 260
330 8*12 220 2.2 5%11 18 330 13*25 660 47 8*14 265
16 470 3%12 260 3.3 S*11 22 470 13%21 760 47 8%16 272
470 10%12 280 4.7 5*11 28 470 1325 780 47 10%12 280
680 3%16 380 6.8 5¥11 40 680 13¥25 950 56 8*16 300
680 10%17 400 10 5%9 60 680 16%26 980 56 10*14 310
320 10*14 500 10 5*11 65 1000 16%26 1300 56 10%17 320
1000 10%17 550 22 5%11 35 1000 18%27 1400 68 8%16 330
2200 13%21 800 33 6.3%12 95 1.0 5%11 15 68 8%20 340
1.0 5%11 20 47 6.3%12 100 3.3 5%11 35 68 10%17 345
2.2 5% 30 47 8%12 110 33 6.3%12 40 32 8%20 380
4.7 5%1] 40 56 6.3%12 120 4.7 8*12 45 32 10*14 400
10 5411 60 56 8*12 122 6.8 5%1] 50 82 10%20 400
47 5%11 90 68 8%12 125 10 5*11 60 100 8%25 420
68 5%11 110 100 8%12 140 22 6.3%12 100 100 10%17 425
100 6.3%12 130 100 10%12 150 22 8*12 105 100 1020 455
100 3%12 140 150 8%16 210 33 6.3%12 140 120 10*20 460
220 8%9 200 150 10%12 218 47 8%12 185 150 10%20 580
220 8%12 210 <0 180 3%20 230 47 3%14 190 150 12%21 600
330 8*16 235 180 10%17 245 56 8%12 200 220 13%21 800
390 3%16 260 220 8%20 280 56 10%12 210 220 1325 810
25 390 10%12 275 220 10%12 285 68 8% 14 220 220 16%22 820
390 10*14 280 220 10%17 280 68 3*16 230 270 13*25 860
470 3%16 320 220 10%20 290 68 10%12 235 330 13%25 950
470 3%20 330 270 10%17 330 68 10*16 240 330 18%22 980
470 10%12 325 270 10%20 340 80 32 3*16 255 470 16%32 1100
470 10*17 340 330 10%17 388 82 10%17 260 560 18%32 1300
680 10%17 350 330 10720 395 100 8*16 285 22 10%12 190
820 10*17 450 330 12%21 400 100 10*13 290 33 10%12 260
1000 10%20 540 330 13%21 410 100 10*14 290 47 10*14 300
1500 13%25 650 470 10%20 430 100 10*16 295 47 10%17 315
1800 13721 300 470 12721 455 120 10%17 315 56 10%17 340
1800 13*25 820 470 13*25 460 120 10%20 320 120 68 10%20 370
2200 16%26 380 680 13%21 600 150 10%17 345 100 12%21 460
1.0 S*11 20 680 13%25 650 150 10%20 355 120 13*21 520
2.2 5*11 25 320 16722 300 180 10%20 390 120 13*25 540
3.3 5%11 35 1000 13725 900 220 10%20 460 150 13%25 580
1.7 5%11 42 1000 16%26 920 220 10%25 470 180 16*22 680
35 6.8 5%11 55 2200 20%32 1300 220 13%21 500 220 16*26 820
10 5%11 60 ) 5511 20 330 13%21 650
15 5%1] 65 6 27 5¥ 11 25 330 13%25 670
22 5%11 70 27 %11 40 470 16%26 800
33 5%1] 90 10 5%0 50 680 18%27 1000
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— B5® (VENT) P — WET (rivet ),
- {8318 (Aluminium terminator) " 125 (welding chip )
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1/0C
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REF N REFIFRE.
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E2-1 FaER%)

1305
125
120
115
110
105
100
95
90
85 p &
80
75
70
65
60
55

Ambient temperature of capacitor(C)

50
45

h (10°h)

perating| 24h -
conation [74h/ dayl Threp yoars

3 R RRRYEREXYE B IRAYTE
3-1 RIERITE

ATEBEEE (C,C) 1HBK, FUBRRIRATENRER,

0

T RERENEXEMEY:
@ V2=V0 (V1 <V2)
@ V=2aV0(a<1)

® R2=R1xb (b>1) (1)

3-2 #:8[ RBIHIATL
3-2-1RIEERAHE T HEEH THIRIZU T

11 11
Vil—+—1=Vo[—+—1 (2

Rl RB R2 RB
3-2-2 HEMEMITLUEE TIIAT:
V, <V, (3)
V,=V-V, (4)

=2aV,-V, (5
3-2-3 (1), )LARMAMENQ), FI15:

aV, - V)[R Reg -y (DR + Ry,
RR, bR R,

2abV (R, +R;) =V, {b(R, +R ;) +bR, +R}
2ab(R, +R;) <2bR, +(1+b)R,

Fitt, FEERERBAIFR RN :
R, <2bR,

(1-a)
(2a-1)eb-1
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4 TUREBE

TRFEMREEASRRS TR, BINE, MERBMEILERE, BRERE—RIEE, MinFaFEERELFIER:
FRIXFSATS AR EFRABERE, TENE— N EXMIKRANTE.

LEERIENRC LR, FENRAERS R TR, NMENRRER-ERNEY, ESRSHEERTSE
AR, XMIMSRIRZ SRR,

HEIEINERES BN ERME, NRAGFHTHE—ER i FANBREAT, REBEARRE—RHERE,
— BRI HIVEMIRF £, XRS5 i 7 B4R E.

BEBEERARITIRNE10 ~ 200HAZIEE, REFHEE BERFESRETHEAMERNES (BiRE
M)

NREBBRETEFEREE, MinEE, BHASEERERRES RARE EARMERTAPSIRR, FE,
AURESH—LREETH (MICPU, Fi#sss) SEhFiek, FpHIXMSRAvEe2EEMERIN100Q ~
TKOQRIEEREHTINE, & mB R RIEEE S [EMinFARERIE. MFEFMAIRES, BER(IEKER.

5 ageft
5-1 ARIHhZ:
$RFE AR R BRI SR AT LA FH TEATL 2 kimiA,
4—@—» < @ > 4—@—»

B @ —

X m5-1 W AL M 4
a) ERHAHBNER

BEARSMEBERTEIRLT. £, SIS 2P EHRiEam T B2 RIS @AM R, XMPR
ETTHEREAAMSH A, (EREAEERSET, XIS EABT SHISEPIRIAIEIREFLAEEHD
BllEER, BAEZUIETHAI, EUASEHREIMR, RIWASHNERSE.
E?ﬁ;@;iﬁfxééﬁ@i FEINR R ESSORFEIRIS KFERA S5 AR, TS &SRR
TR TTIENLAEES,

b) {EFEHERMER

XE—MRERISIN R, EEIZMERAIRRRE. XFSSAETEMEAX, STIFYERLX. fEIHHER,
IFEWRFEERFE BRI AT EEIE NE, SUEHESREH LT, XEHETHEFEREFHRH RN, ROSHR
F SAFIEAERE SRR AR,

C) FRIRKIAMER
ZME, TTHRIMRESRIML, SERMERIEM EFt. BB AR SRR R SRE E ARG,

5-2 SREREL:
FREAHISREL S TR, B AR R IFERIE R,

O AR
BRI ERIRRY, XMRUET VA T BB =RHI = RThRE.
OFEIRMERIN

XE—MHETEREARBESEHFITAMERRIRRY, FIMSamERREN AR SEATETAR. FERERN
BYER, ETEEERRIRL, BETRE, EAET LR, XEHTEERUFSTEZZUAE OISR, MRET
SaSREAFESRAEEZSED LT, W SREEDLS EF, BE EFHERRIBEERRSENESSEE M
FIHOAK, XM REH— IR ERSE, FRIHISSEEHER.
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5-3 SUE:

R AREARRR FRIEARNAER (WTFR)

R RN e S S WS bax vy

Typical failure modes and factors of aluminum electrolytic capacitors

m www.fjyxdz.cn

K ESEES HERE EFRRE
Failure mode Failure mechanism(internal phenomenon) Production factor Application factor
, POEELEAN MERERE LT —  BEIIEE
IR < Increase in €74 Increase in < y Over voltage applied
Vent operates internal internal
pressure temperature P
< EGFEEN U
Excessive ripple current
BETE FERCES 2R
Capacitance reduction Reduced anode foil ” MENNR EEBE
r capacitance VY Excreverse voltage
4[ 'y ‘L
SBEER/
LT PR ES 2R J, SREFED
. Reduced cathode foil 4 L )
tan § increase ) Severe charging-dischafging
capacitance
A
FEANZZ A
JL SRR AC voltage applied
4" Defect of oxide film
EHBSIL L ——
N ‘T_]’ =
Deteriorationof % EERERR {i?: ;;i;:emperature
N, i A=A,
BT oxide film . =
< A 4 Insufficient electrolyte
Leakage current «
increase AR -
Electrolyte RSB ER
evaporation Use for long period of time
EaE e
- Metal particles
In capacitor p— e,
" Z 1=3 v
g S, RS . JEEERRINRT
= 'Yl ress applied to leads
Short circuit {EFZEIREAR v — -
Insulation breaddown of film or f5E. SI%ER
electrolyfic paper Burr(s) on foil leads
Ellsstsa=stsh=nl
\ 4 .
BErR
Leads improperly
connect
VRO EIbEIN {EFSE RIS
< s Mechanical siress Use of Halogenated
5| &L SIEERMATD solvent
Leads improperly connected
FHig ’ IR
Open A L Use of adhesive
Bk SETFORA -
Corrosion Infiltration of CL L IREFIRYER
Use of coating material
8

ALUMINUM ELECTROLYTIC CAPACITORS

5. BSEHE
Electrical behaviour

EERNESEMSERE, BE, LURENINEENXRER

Characteristics of electrical capacitors vary wity temperature,time,and applied voltage.

{—

—» frequency

—» frequency

v
C\C

Tan 8
ESR Tan 8
Z __——  ESR
Z
—» life time
ripple
current
capability

T

—» frequency

leakage
current /

—» temperature

faliure
rate

|

—» temperature

ZUNXING

Tan &
—» frequency
C/Co “\ ESR '
Zizo| Ny SR
ESRESRo|  y_
<L
1
25C
—» temperature
ripple
current
capability

T

— temperature

leakage
current

T

— load life
leakage
current

—» voltage
faliure
rate

?

—» %rated voltage
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O a2 av T S I

(N ERiEFE R A RN R IEHRIR 4 (E

SEMAEEEARERINMERNRRE, BRRSSHRFARER, HF-ENEREs BEARRE. 58
AR REERS IGHEINERE, BRIkt m.

QTESE TIFRRELA TR

LA LA ESTAVE LIFRER, BERNRERELLTT, ERSFEEEENASHEERRIR. B
BHEIREZEHTE TFEE.

GIFREFEREER

SENHESRNAFRERE AR AEASR R NS E T RESRE_ETHEmagim.

(4)IEFEMERE R

LIERERREARF T RKECER, EREREREHS, UFEEEDS, FERLARR, UEHERX, FERE
TS, BEUMEECEAMRSE, TRAR ENRES, RERESAE T, MEEERaRREREL
FIXIEBIRERRIN, SEERRIFTELE,

(S)FENNSGRERIFRR/ N T EEE

EMSGKERBYIEER, SSEEARETEE, FE TR, BIUEX (DFEX) Saidea. FEINsiKEE
RYE(ER/NTEiE T/FEEIE.

(O)fEFENMSIRE

R ARNERSPRZIIMNEERERNN. ERZESL, ERANEERE TE10°CRERSEN1E.
(7)5|HEsEE

SHAMEMNEIRRESRES ML, ZABIERTHRERNE, XARESHEERAMER, FisiRER L. £H8
BRITRIBER, B7EREEARR.

() IEEIREmAE

IR AR R SRR TRIFSIRIEIEN, HENEETREREIREREERK, BESBMAEREE —RI4E.
() FBEEIRAY R SA L FLEE R RN E

FERIR LIRS LANRTT N SRRl BABAYS | ERIEEE—E, MR R R TIRANFLIERECERIRIR, BASBMN
DERTSIHE, XAIsESEvaRaEnRER LT,

(10) XFIRELISRIESE

@ BESRTEARUETWRIIRE A TER. WRGHTIER, BEAREBRIILESRRENETA.
Q@ MTHEBRIEBERRENTLN, R FECALARSEEHERPRE. BB ERBMEER
—EARNX TR0 oLl L, AXSEERTSTREERNE LREE.

(1) XTFEEFARIER (REH)

@ BAEERSEUETIWMIRINEENNER (RER) .

Q@ BAEIULEENRER (RER) BEAR[IOM (nF—N) 23PEE.

(12) EEMH

—IREANENEEVM RS ARNE_FR (PET) -

(13)ARBZ = REEKIIS-Co14TWiREE R, EEMINIETTEMKIIS-C-5102 2 BB AR,
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unit:mm
R
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\ | :1:1/2
- \ z il
. " A L
Dia.6 Dia.8 Dia.10
D 6.31+0.5 8.0+0.5 10.0£0.5
K 1.50.5 1.5+0.5 1.5+0.5
A 6.010.5 7.010.5 8.510.5
B 5.0+0.5 5.51+0.5 6.01+0.5
P 2.51+0.5 3.51+0.5 5.01+0.5
R 2103 2.2+03 2.2+03
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Double L (A) .
unit:mm E = | 5x11 | B:3X9 | 8X9 gﬂg 8X25 118§(<113’, 18?% B;g 12?%8
) R 6.3X12] 8x12 | glo0 10x16 | 10x25 | 13x25 | 16x25
1.5+03 L 3|45 B B B B B B B B B B
‘ BI4ER od 0.5 0.5 05 |05/06|05/06]| 06 0.6 0.6 0.8 +0.03
r— R
=N E) == TRY::] P 12.7 12.7 12.7 127 | 127 12.7 12.7 15 30 +1.0
10 e FLEE PO 12.7 12.7 12.7 12.7 12.7 12.7 12.7 15 15 +0.2
12+03 ) S e
Pitch | F1 C or per LU t | SI&5FLEEE | P1 5.35 5.1 46 46 46 3.85 3.85 5 3.75 +0.7
customer _ ? EE,%QEPIE,\’%
Dia. requirement) + ~ B ZLr N a8 P2 6.35 6.35 635 | 635 | 635 6.35 6.35 7.5 75 +1.0
0.3
£% 8] ) . ) ) ) . ) . . +0.
6.3 3 a5 ek F 2.0 2.5 35 35 35 5.0 5.0 5.0 75 +0.5
8 1 6.0 bS53 H 185 | 185 | 185 | 185 | 185 | 185 | 185 | 185 | 185 | z0.75
Double L (B) QA islEE
10 A 7.5
R TEE W 18.0 18.0 18.0 180 | 180 18.0 18.0 18.0 18.0 +0.5
1.5+0.3 L
R T WO 11.0 11.0 12.5 12.5 12.5 12.5 12.5 12.5 12.5 min
—_ ~ FAAOE | w1 | 90 | 90 | 90 | 90 | 90 | 90 | 90 | 90 | 90 |*OD
anode
= RS
— 1.0 i W2 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 max
12403 ——H——"> =i 4
w
— —
F1 L1
2
11=(z L +2)+ 0.5
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